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1. BACKGROUND {#jmv26035-sec-0010}
=============

China reported the discovery of a new coronavirus (SARS‐CoV‐2) infected pneumonia, (COVID‐19) causing serious sickness and death in Wuhan, to the World Health Organization (WHO) on 31 December 2019.[^1^](#jmv26035-bib-0001){ref-type="ref"} Clinical trials showed that COVID‐19 symptoms included fever, cough, shortness of breath, and sometimes watery diarrhea.[^2^](#jmv26035-bib-0002){ref-type="ref"} In January 2020, the COVID‐19 infection became a pandemic affecting more than 160 countries in a few weeks. Although the measures taken have significantly reduced new COVID‐19 cases in China, the decline has not been similar in Europe and the US. The first identified cases of COVID‐19 infection in Europe were in France on 24 January, Germany on 27 January, Finland on 29 January, and Italy on 31 January. Since then, the number of cases identified in Europe has risen rapidly, particularly in Spain, Italy, France, Germany, the United Kingdom, and Turkey. Patients with COVID‐19 were reported in 50 European countries as of 11 May 2020. Half of the current 4.1 million COVID‐19 cases (1.75 million) are in Europe. Spain and Italy have taken the second and third places in the world with the most number of COVID‐19 cases. These countries have also a very high case‐fatality rate.[^3^](#jmv26035-bib-0003){ref-type="ref"} It has been assumed that the virus has been circulating within the European population since January based on the number of cases and the advanced stage of the disease.[^4^](#jmv26035-bib-0004){ref-type="ref"}

Estimating the rates of case increase, case fatality, and case recovery are key parameters for understanding the basic epidemiological characteristics of the pandemic.[^5^](#jmv26035-bib-0005){ref-type="ref"} Although several studies have been conducted to determine the case‐increase, case‐fatality, and case‐recovery rates at various stages of the outbreak, studies involving reliable rates of case increase, case fatality, and case recovery on the basis of meta‐analysis in the European specific for COVID‐19 are limited.[^6^](#jmv26035-bib-0006){ref-type="ref"}, [^7^](#jmv26035-bib-0007){ref-type="ref"} The available evidence on the contagiousness, case fatality, and case recovery of COVID‐19 is focused on China.[^8^](#jmv26035-bib-0008){ref-type="ref"}, [^9^](#jmv26035-bib-0009){ref-type="ref"} In initial studies, the case‐fatality rates were reported as 15%.[^2^](#jmv26035-bib-0002){ref-type="ref"} However, this figure was calculated with a small group of inpatients. Afterward, as more data found, the case‐fatality rate dropped to 11.0% and to 4.3% and then to 3.4%. Serious attention has not been paid to these basic epidemiological characteristics in Europe,[^1^](#jmv26035-bib-0001){ref-type="ref"} and considering the rapid increase in COVID‐19 in Europe, it is of paramount importance to understand the rate of the case increase, case fatality and case recovery in Europe to guide the applications of prior prevention and control measures.

Therefore, the epidemiological characteristics, case‐increase, case‐fatality, and case‐recovery rate of COVID‐19 in Europe using the data of a 3‐month period from 24 January until today were found using the method of meta‐analysis. Data were analyzed using Microsoft Excel and Comprehensive Meta‐Analysis 3.3®.

2. DATA AND METHODS {#jmv26035-sec-0020}
===================

2.1. Data search and selection {#jmv26035-sec-0030}
------------------------------

The health organizations of European countries and WHO conducted a comprehensive systematic literature review in their online databases on 11 May 2020 to provide the data required for meta‐analysis. The search terms are COVID‐19; 2019‐nCoV; the number of daily cases, deaths, and discharges. In addition, laboratory‐approved COVID‐19 cases were included in the analyses to guarantee the comprehensiveness and accuracy of the research. All search results were evaluated (Figure [1](#jmv26035-fig-0001){ref-type="fig"}) according to the Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA) and the final analysis was conducted on 1 744 704 COVID‐19 diagnosed cases in 36 countries.

![Preferred Reporting Items for Systematic Reviews and Meta‐Analyses flow diagram](JMV-9999-na-g001){#jmv26035-fig-0001}

2.2. Bias risk assessment {#jmv26035-sec-0040}
-------------------------

To minimize the potential for biases such as sampling or measurement bias in undertaking a meta‐analysis study, rigorous methods should be used to locate, select, and aggregate the results of individual studies. Incorporating an assessment of the risk of bias of these studies is essential in interpreting their results and may help to avoid underestimating or overestimating the parameter of interest.[^10^](#jmv26035-bib-0010){ref-type="ref"} In this study, AHRQ\'s Guidance on Constructs to include or Exclude from Risk‐of‐Bias Assessment[^11^](#jmv26035-bib-0011){ref-type="ref"} was taken into account in evaluating the risk of bias. As the country dataset was used instead of research data, the guideline was adapted according to the study. Therefore, the risk of bias of each country\'s data included in this study were evaluated as follows: ▪In terms of the risk of precision, the laboratory‐confirmed COVID‐19 cases, deaths, and recovered cases in each country were taken into account. The cases which were not laboratory‐confirmed were excluded.▪The number of cases, deaths, and recoveries announced by the health organizations of the countries were confirmed by data from WHO and other health institutions. Unconfirmed data were excluded from the analysis because of the risk of biased, bad, or inadequate reporting.▪A standard calendar has been created for COVID‐19 cases, deaths, and recovered cases in countries for applicability risk (see Section [2.3](#jmv26035-sec-0050){ref-type="sec"} for details).▪Publication bias was assessed using the funnel chart and the Trim and Fill test. No evidence of bias was observed in the data included in the meta‐analysis according to funnel graphs. In addition, there was no difference between the size of the effects observed in the Trim and Fill test[^12^](#jmv26035-bib-0012){ref-type="ref"} conducted according to 95% CI in the random‐effects model and the size of the virtual effects generated according to the random‐effects model to correct the effects caused by bias.

2.3. Statistical analysis of data {#jmv26035-sec-0050}
---------------------------------

There are different methods to calculate the case‐increase rate. However, as the COVID‐19 outbreak only has a 5‐month period, the rate of new cases diagnosed daily in this study was calculated as the ratio ofthe new cases to the total number of cases. The first COVID‐19 cases were not detected on the same date in the European countries and the rate of new cases/total cases was very high in the first days of the pandemic, therefore, the analyses were standardized as day 0 on the 100th day in all countries. In addition, case rate analyses were standardized by population, as the populations of case countries were not similar. The weighted average of the case‐increase rate calculated for each day of the week was used for the case‐increase rate of each week.

The case‐fatality rate was determined as the ratio of those who died from COVID‐19 disease to the patients with COVID‐19. In calculating weekly case‐fatality rates, the average of fatality rates calculated for each day of that week was used for the fatality rate of each week, starting from the day following the first death. The use of epidemiological velocity terms interchangeably in the literature has become a common nomenclature error. Therefore, the fatality rate should not be confused with the mortality rate. A *mortality rate*---often confused with a case‐fatality rate---is a measure of the number of deaths (in general, or due to a specific cause) in a population scaled to the size of that population per unit of time.[^13^](#jmv26035-bib-0013){ref-type="ref"} A case‐fatality rate, in contrast, is the number of dead among the number of diagnosed cases.[^14^](#jmv26035-bib-0014){ref-type="ref"}

The case‐recovery rate was determined as the ratio of the number of patients recovering with the diagnosis of COVID‐19 disease. In the calculation of the case‐recovery rates, the day of the 100th incident was accepted as the 0th day and calculated as the ratio of the total number of case recovery to the relevant day for the case‐recovery rate on the 1st, 8th, 15th, 22nd, 29th and 36th days.

Meta‐analyses were carried using Microsoft Excel and Comprehensive Meta‐Analysis 3.3® software. Heterogeneity between the studies was tested using the Cochran *χ* ^2^ test and *I* ^2^, when *I* ^2^ was below 50%, a stabilization model was used. When *I* ^2^ was over 50%, a random effect model was selected. The combined case‐increase rate and 95% confidence intervals (95% CI) single‐arm meta‐analysis and the cross‐temporal meta‐analysis random‐effects model (weighting, case sizes of each country were taken into account) weighted effect size were calculated. To investigate the heterogeneity, the percentage of population the over 70‐year‐olds, and the population growth rate to the rate of increase in cases, the rate of case fatality and case recovery were tested using the meta‐regression random‐effects model. *P* \< .05 was considered statistically significant.

3. RESULTS {#jmv26035-sec-0060}
==========

3.1. The increase rate of cases[^1] {#jmv26035-sec-0070}
-----------------------------------

The study examined the increase of COVID‐19 cases in European countries using cross‐temporal meta‐analysis. 1 744 704 cases of 36 European countries were included in the analysis. The results of random effect model meta‐analysis COVID‐19 presented a daily case increase of 22.7% (95% CI \[0.200, 0.256\]) in the first week; a daily case increase of 15.6% (95% CI \[0.135, 0.179\]) in the second week; a daily case increase of 11.2% (95% CI \[0.094, 0.132\]) daily in the third week; a daily case increase of 8.1% (95% CI \[0.066, 0.099\]) daily in the fourth week and 5% (95% CI \[0.040, 0.063\]) in the fifth week (Table [1](#jmv26035-tbl-0001){ref-type="table"}) following the 100th case. The sensitivity analysis showed that none of the literature reports significantly interfered with the results of this meta‐analysis. Funnel charts were drawn to test each week\'s publication bias. Publication bias test results: Duval and Tweedies' trim and fill test showed no publication bias.

###### 

The increase rate of cases: Meta‐analysis results

  Weeks   Number of countries   ES      95% CI        *Q* [^a^](#jmv26035-tbl1-note-0002){ref-type="fn"}   *I* ^2^ [^b^](#jmv26035-tbl1-note-0003){ref-type="fn"}   *T* ^2^ [^c^](#jmv26035-tbl1-note-0004){ref-type="fn"}   *P* value
  ------- --------------------- ------- ------------- ---------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- -----------
  1^st^   36                    0.227   0.200‐0.256   139.13                                               74.84                                                    0.17                                                     \<.001
  2^nd^   36                    0.156   0.135‐0.179   11.808                                               69.51                                                    0.17                                                     \<.001
  3^rd^   36                    0.112   0.094‐0.132   110.58                                               68.35                                                    0.22                                                     \<.001
  4^th^   36                    0.081   0.066‐0.099   112.43                                               68.87                                                    0.29                                                     \<.001
  5^th^   36                    0.050   0.040‐0.063   75.00                                                53.33                                                    0.25                                                     \<.001

Abbreviations: CI, confidence interval; ES, effect size.

Cochran\'s *Q* statistic for heterogeneity.

*I* ^2^ Index for the degree of heterogeneity.

*T* ^2^ measure of heterogeneity.

John Wiley & Sons, Ltd.
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The results of the analysis, carried out on a standardized calendar, showed that the countries with the highest case‐increase rate in the fifth week were Belgium, Sweden, Russia, the Netherlands, and the United Kingdom. The countries with the lowest case‐increase rate are Belarus, Ukraine, Iceland, Luxembourg, and Bosnia and Herzegovina. See Appendix 1 for the weekly case‐increase rates of countries.

The meta‐regression analysis showed no statistically significant effect of the population density of the countries on the average case‐increase rate in the first and second weeks (*P* \> .05). However, in the third, fourth, and fifth weeks, the population density of the countries had a statistically significant effect on the average case‐increase rate (*P* \< .05). The variance rate announced as a result of the calculation made by the formula $R^{2} = 1–(T_{residual}^{2}/T_{total}^{2})$ regarding how much of the variance in the effect size of the population density of the countries is *R* ^2^ = 0.12 in the third week; *R* ^2^ = 0.21 in the fourth week and *R* ^2^ = 0.34 in the fifth week. According to this result, the population densities of countries can explain 12%, 21%, and 34% of the variance between countries' COVID‐19 case‐increase rates, respectively. In addition, the meta‐regression analysis shows no statistically significant effect of the population rate above 70‐year‐olds on average case‐increase rates (*P* \> .05).

3.2. Differences in case increase rates over weeks {#jmv26035-sec-0080}
--------------------------------------------------

Considering the day on which the 100th case was seen as the zeroth day, the weekly case‐growth rate, increase difference, standard deviations, and effect size (ES) were used to define *d* and *r* ^2^ of the difference. $$d = \left( {M_{Firstweek}–M_{Secondweek}} \right)/{SD},$$ $$r^{2} = d^{2}/(d^{2} + 4).$$

Compared to the first week, the case‐increase rate was 7.1% lower per day in the second week (*d* = −2.241, *r* ^2^ = .557) in European countries, the case‐increase rate in the third week was 4.4% per day compared to the previous week (*d* = −2.948, *r* ^2^ = .685), the case‐increase rate in the fourth week was 3.1% lower per day (*d* = −3.282, *r* ^2^ = .729), and the case‐increase rate in the fifth week was 3.1% lower per day (*d* = −2.615, *r* ^2^ = .631) (Table [2](#jmv26035-tbl-0002){ref-type="table"}).

###### 

Differences in case‐increase rate on a weekly basis

  Cross‐temporal, wk   ES~change~   SD      *d*      *r* ^2^
  -------------------- ------------ ------- -------- ---------
  1^st^‐2^nd^          −0.071       0.032   −2.241   .557
  2^nd^‐3^rd^          −0.044       0.015   −2.948   .685
  3^rd^‐4^th^          −0.031       0.009   −3.282   .729
  4^th^‐5^th^          −0.031       0.012   −2.615   .631

Abbreviation: ES, effect size.

John Wiley & Sons, Ltd.

This article is being made freely available through PubMed Central as part of the COVID-19 public health emergency response. It can be used for unrestricted research re-use and analysis in any form or by any means with acknowledgement of the original source, for the duration of the public health emergency.

3.3. Case‐fatality rate {#jmv26035-sec-0090}
-----------------------

The results of the random effect model meta‐analysis showed that the case‐fatality rate of COVID‐19 patients was 1.5% (95% CI \[0.009, 0.025\]) in the first week; 2.5% (95% CI \[0.019, 0.031\]) in the second week; 3% (95% CI \[0.024, 0.037\]) in the third week; 3.8% (95% CI \[0.031, 0.047\]) in the fourth week; 4.3% (95% CI \[0.034, 0.055\]) in the fifth week and 6.3% (95% CI \[0.047, 0.083\]) in the sixth following the first death. Also, as of 11 May 2020, the case‐fatality rate of COVID‐19 patients in 36 European countries is 4.5% (95% CI \[0.037‐0.055\]) (Table [3](#jmv26035-tbl-0003){ref-type="table"}). The sensitivity analysis showed that none of the literature reports had significantly interfered with the results of this meta‐analysis. Funnel charts were drawn to test each week\'s publication bias. Publication bias test results: Duval and Tweedies' trim and fill test showed no publication bias.

###### 

Case‐fatality rate: Meta‐analysis results

  Weeks         Number of countries   ES      95% CI        *Q* [^a^](#jmv26035-tbl3-note-0002){ref-type="fn"}   *I* ^2^ [^b^](#jmv26035-tbl3-note-0003){ref-type="fn"}   *T* ^2^ [^c^](#jmv26035-tbl3-note-0004){ref-type="fn"}   *P* value
  ------------- --------------------- ------- ------------- ---------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- -----------
  1^st^         36                    0.015   0.009‐0.025   126.46                                               72.32                                                    1.51                                                     \<.001
  2^nd^         36                    0.025   0.019‐0.031   116.23                                               66.70                                                    0.16                                                     \<.001
  3~rd~         36                    0.030   0.024‐0.037   91.59                                                63.00                                                    0.26                                                     \<.001
  4^th^         34                    0.038   0.031‐0.047   92.37                                                64.17                                                    0.29                                                     \<.001
  5^th^         34                    0.043   0.034‐0.055   64.71                                                49.00                                                    0.24                                                     \<.001
  6^th^         20                    0.063   0.047‐0.083   75.24                                                53.70                                                    0.24                                                     \<.001
  11 May 2020   36                    0.045   0.037‐0.055   47 278.60                                            99.92                                                    0.40                                                     \<.001

Abbreviations: CI, confidence interval; ES, effect size.

Cochran\'s Q statistic for heterogeneity.

*I* ^2^ Index for the degree of heterogeneity.

*T* ^2^ measure of heterogeneity.

John Wiley & Sons, Ltd.

This article is being made freely available through PubMed Central as part of the COVID-19 public health emergency response. It can be used for unrestricted research re-use and analysis in any form or by any means with acknowledgement of the original source, for the duration of the public health emergency.

According to the results of the analysis carried out on a standardized calendar, Iceland, Norway, Ukraine, Germany, and Austria were the countries where COVID‐19 patients had the lowest case‐fatality rate in the sixth week following the first death. The countries with the highest case‐fatality rate were Spain, Sweden, the Netherlands, Italy, the United Kingdom, and Belgium. See Appendix 2 for the weekly case‐fatality rates of the countries.

In the meta‐regression analysis, a statistically significant effect was not found on the average case‐fatality rates of countries over 70‐year‐olds in the first, second, third, and fourth week (*P* \> .05). On the contrary, compared to the fifth and sixth weeks and 11 May 2020, a statistically significant effect was found on the case‐fatality rates of countries over 70‐year‐olds (*P* \< .05). The variance rate announced as a result of the calculation made with the formula $R^{2} = 1–(T_{residual}^{2}/\mathit{T}_{total}^{2})$ regarding how much of the variance in the effect size of the population above 70‐year‐olds is found as *R* ^2^ = 0.04 in the fifth week, *R* ^2^ = 0.05 in the sixth week, and *R* ^2^ = 0.06 as of 11 May 2020. According to this result, the population ratio over 70‐year‐olds can explain 4%, 5%, and 6% of the variance between countries\' COVID‐19 case‐fatality rates, respectively. In addition, meta‐regression analysis did not find a statistically significant effect on the population density of countries on case‐fatality rates (*P* \> .05).

According to the results of the subgroup analysis, as of 11 May 2020, the case‐fatality rates differ according to the geographical locations of the countries. (*Q* ~b~ = 9.56, *P* \< .05). Moderator analysis shows that the case‐fatality rate in Eastern European countries are 3% (95% CI \[0.018, 0.049\]) whereas it is 4.1% in Northern Europe Countries 4.1% (95% CI \[0.028, 0.059\]); 5.8% in Southern Europe Countries (95% CI \[0.047, 0.072\]) and 7.2% in Western Europe Countries (95% CI \[0.045, 0.113\]).

3.4. Differences in case‐fatality rates over weeks {#jmv26035-sec-0100}
--------------------------------------------------

Considering the day, on which the first case‐fatality was seen as the zeroth day, the weekly case‐fatality rate, case‐increase difference, standard deviations, and effect size (ES) were used to define d and *r* ^2^ of the difference (Equations [1](#jmv26035-disp-0001){ref-type="disp-formula"} and [2](#jmv26035-disp-0002){ref-type="disp-formula"}).

The case‐fatality rate in Europe was found to be 1% higher in the second week (*d* = .307, *r* ^2^ = .023) compared to the first week. The case‐fatality rate was 0.5% higher in the third week compared to the previous week (*d* = .327, *r* ^2^ = .026) and the case‐fatality rate was 0.8% higher in the fourth week compared to the previous week (*d* = −.847, *r* ^2^ = .152). The daily case‐fatality rate was 0.5% higher in the fifth week (*d* = −0.422, *r* ^2^ = .043) compared to that of the fourth week (Table [4](#jmv26035-tbl-0004){ref-type="table"}).

###### 

Differences in case‐fatality rate on a weekly basis

  Cross‐temporal, wk   ES~change~   SD      *d*     *r* ^2^
  -------------------- ------------ ------- ------- ---------
  1^st^‐2^nd^          0.010        0.033   0.307   .023
  2^nd^‐3^rd^          0.005        0.015   0.327   .026
  3^rd^‐4^th^          0.008        0.009   0.847   .152
  4^th^‐5^th^          0.005        0.012   0.422   .043

Abbreviation: ES, effect size.

John Wiley & Sons, Ltd.

This article is being made freely available through PubMed Central as part of the COVID-19 public health emergency response. It can be used for unrestricted research re-use and analysis in any form or by any means with acknowledgement of the original source, for the duration of the public health emergency.

3.5. Case‐recovery rate {#jmv26035-sec-0110}
-----------------------

Considering the day on which the 100th case was seen as the zeroth day, results of random effect model meta‐analysis showed that the case‐recovery rate of COVID‐19 patients was 2.1% (95% CI \[0.012, 0.037\]) on the 1st day; 1.6% (95% CI \[0.011, 0.022\]) on the 8th day; 1.8% (95% CI \[0.13, 0.025\]) on the 15th day; 3.4% (95% CI \[0.026, 0.044\]) on the 22nd day; 10.2% (95% CI \[0.086, 0.123\]) on the 29th day and 13% (95% CI \[0.103, 0.164\]) on the 36th day. Also, as of 11 May 2020, the case‐recovery rate of COVID‐19 patients in 34 European countries was 46% (95% CI \[0.376‐0.547\]) (Table [5](#jmv26035-tbl-0005){ref-type="table"}). The sensitivity analysis showed that no literature reports had significantly interfered with the results of this meta‐analysis. Funnel charts were drawn to test each week\'s publication bias. Publication bias test results: Duval and Tweedies' trim and fill test showed no publication bias.

###### 

Case recovery rate: Meta‐analysis results

  Days, d       Number of Country   ES      95% CI        *Q* [^a^](#jmv26035-tbl5-note-0002){ref-type="fn"}   *I* ^2^ [^b^](#jmv26035-tbl5-note-0003){ref-type="fn"}   *T* ^2^ [^c^](#jmv26035-tbl5-note-0004){ref-type="fn"}   *P* value
  ------------- ------------------- ------- ------------- ---------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- -----------
  1^st^         35                  0.021   0.012‐0.037   188.80                                               82.52                                                    2.04                                                     \<.001
  8^th^         35                  0.016   0.011‐0.022   335.96                                               90.17                                                    0.87                                                     \<.001
  15^th^        34                  0.018   0.130‐0.025   1598.46                                              97.99                                                    0.79                                                     \<.001
  22^nd^        34                  0.034   0.026‐0.044   4869.29                                              99.34                                                    0.55                                                     \<.001
  29^th^        33                  0.102   0.086‐0.123   1127.39                                              99.73                                                    0.26                                                     \<.001
  36^th^        25                  0.130   0.103‐0.164   37795.49                                             99.44                                                    0.41                                                     \<.001
  11 May 2020   34                  0.460   0.376‐0.547   68 617.90                                            99.98                                                    1.07                                                     \<.001

Abbreviations: CI, confidence interval; ES, effect size.

Cochran\'s *Q* statistic for heterogeneity.

*I* ^2^ Index for the degree of heterogeneity.

*T* ^2^ measure of heterogeneity.

John Wiley & Sons, Ltd.

This article is being made freely available through PubMed Central as part of the COVID-19 public health emergency response. It can be used for unrestricted research re-use and analysis in any form or by any means with acknowledgement of the original source, for the duration of the public health emergency.

The results of the analysis, carried out on a standardized calendar, showed that the countries with the highest case‐recovery rate of COVID‐19 patients as from 22 days were Iceland, Finland, Austria, Germany, Switzerland, and Denmark. The countries with the lowest case‐recovery rate are Norway, Ireland, the Netherlands, Portugal, and Sweden. See Appendix 3 for the weekly case‐fatality rates of the countries.

In the meta‐regression analysis, no statistically significant effect was found in countries with the population rate of the above 70‐year‐olds and the population density on the case‐recovery rates (*P* \> .05).

3.6. Differences in case‐recovery rates over weeks {#jmv26035-sec-0120}
--------------------------------------------------

Considering the day, on which the 100th case was seen as the zeroth day, the weekly case‐growth rate increase difference, standard deviations, and effect size were used to define d and *r* ^2^ of the difference (Equations [1](#jmv26035-disp-0001){ref-type="disp-formula"} and [2](#jmv26035-disp-0002){ref-type="disp-formula"}).

It has been noted that the case‐recovery rate on the 8‐day in the European countries was 0.5% lower (*d* = −0.080, *r* ^2^ = .002) compared to the first day. The case‐recovery rate on the 15th day was 0.2% higher compared to the 8th day (*d* = 0.092, *r* ^2^ = .002), the case‐recovery rate on the 22nd day was 1.6% higher compared to 15th day (*d* = 0.349, *r* ^2^ = .030), the case‐recovery rate was 6.8% higher in the 29th day compared to the 22nd day (*d* = 0.830, *r* ^2^ = .147) and the case‐recovery rate was 2.8% higher in the 36th day compared to 29th day (*d* = 0.197, *r* ^2^ = .010) (see Table [6](#jmv26035-tbl-0006){ref-type="table"}).

###### 

Differences in case‐recovery rate on a weekly basis

  Cross‐temporal, d   ES~change~   SD      *d*      *r* ^2^
  ------------------- ------------ ------- -------- ---------
  1^st^‐8^th^         −0.005       0.062   −0.080   .002
  8^th^‐15^th^        0.002        0.022   0.092    .002
  15^th^‐22^nd^       0.016        0.046   0.349    .030
  22^nd^‐29^th^       0.068        0.082   0.830    .147
  29^th^‐36^th^       0.028        0.142   0.197    .010

Abbreviation: ES, effect size.

John Wiley & Sons, Ltd.

This article is being made freely available through PubMed Central as part of the COVID-19 public health emergency response. It can be used for unrestricted research re-use and analysis in any form or by any means with acknowledgement of the original source, for the duration of the public health emergency.

4. DISCUSSION {#jmv26035-sec-0130}
=============

This meta‐analysis includes laboratory‐approved case data obtained between January 2019 and 11 May 2020 to analyze the epidemiological characteristics of COVID‐19 in Europe. This study, covering 36 European countries and 1 744 704 cases, reflects the latest data since the emergence of COVID‐19. The results showed relatively low heterogeneity in terms of single‐arm meta‐analysis. The sensitivity analysis also showed that the results were not affected by countries\' data and that there was no bias. Furthermore, meta‐analyses of randomized controlled data were not found to be superior to nonrandomized data in terms of evidence level.[^15^](#jmv26035-bib-0015){ref-type="ref"}

The cases included in the analysis were between 24 January and 11 May. The meta‐analysis based on the random effect model showed that COVID‐19 had a case‐increase rate of 5%. It was also noted that the discharge rate of patients was 17%, and the case‐fatality rate was 4%. The results of the cross‐temporal meta‐analysis in Europe showed a decline in the case‐increase rate of cases. A country with a European average case‐increase rate was estimated to have a minimum of 4 weeks (as of 11 May) to experience a decline below 1%.

There is not much variation in weekly case‐fatality rates at COVID‐19 according to the results of a cross‐temporal meta‐analysis. The analysis estimated that the case‐fatality rate of COVID‐19 in Europe would range between 4% and 4.5%. The case‐fatality rate of SARS‐COV, which was a similar outbreak, was 10%, while the case‐fatality rate of MERS‐CoV was over 35%.[^16^](#jmv26035-bib-0016){ref-type="ref"}, [^17^](#jmv26035-bib-0017){ref-type="ref"} In contrast to the two viruses, COVID‐19 has a lower case‐fatality rate. According to the clinical trials, it has been observed that the elderly (\>60 years) were reported to be in the majority of deceased patients[^18^](#jmv26035-bib-0018){ref-type="ref"}, [^19^](#jmv26035-bib-0019){ref-type="ref"} and it has been consistent with high case‐fatality rates in Italy, Spain, Sweden, the Netherlands, Italy, the United Kingdom, and Belgium having the oldest population in Europe. Nearly 23% of the Italian population was 65 years of age and over in 2019. COVID‐19 is more fatal in older patients,[^20^](#jmv26035-bib-0020){ref-type="ref"} thus the old age distribution in Italy may partly explain Italy\'s higher case‐fatality rate compared to other countries. However, Germany and Austria having the oldest population in Europe after Italy and with similar case‐increase rates have not experienced the same process compared to Italy and other similar countries. According to the standardized calendar, the case‐fatality rate in Europe at the end of the sixth week is 6.3%, while it is 3% in Germany and Austria. In addition, while the case‐recovery rate in Europe is 17%, Austria (71%) and Germany (66%) are among the top five countries in terms of case‐recovery rate both in the world and in Europe. This can be attributed to the measurements taken, health infrastructure, and different treatment strategies. The fact that the case‐fatality rate in Turkey, very similar to Italy, Spain, and the United Kingdom, is very low (2%) and the case‐recovery rate is close to the European average (15%) can be explained by the country\'s age factor. All the world authorities should investigate and learn from Germany and Austria about the success of their treatment strategy.

In conclusion, while there is a negative trend in the increased rate of cases in European countries, differences in population characteristics, treatment methods and health infrastructure affect case‐fatality and case‐recovery rates. Even though the first 3 months of the pandemic has ended, the case‐recovery rate of patients is relatively low. Although the clinical effect of some drugs has been discussed in recent days, it has been reported that plasma therapy had a definite healing effect for survivors, especially in severe, cases.[^21^](#jmv26035-bib-0021){ref-type="ref"} This indicates that countries having a case increase in the number of patients recovering with plasma treatment will recover faster from the pandemic. In addition, while Italy, Spain, and the United Kingdom are more involved in the number of deaths in research, reports and other studies, Belgium, the Netherlands, and Sweden, where case‐increase and case‐fatality rates are high and the rate of case‐recovering patients is relatively low, should be followed carefully.

Some limitations of the study should be taken into consideration. First of all, our results are limited to the early term of the pandemic on a country basis. In addition, a country is an extremely rough unit of analysis. Also, the number of confirmed cases may be biased for various factors, whereas these factors were probably stable in our case over a short period of time when they were analyzed.
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Click here for additional data file.

[^1]: COVID‐19 diagnosed cases in each country have not been identified on the same date. Therefore, analyses were standardized to the 100th day, on which the case was spotted, as the zeroth day. The reason for starting the analyses from the 100th case is that the increase rate below 100 cases is very high due to the small numbers. In addition, case increase analyses have been standardized by the population due to the fact that the populations of case countries are not similar.
